Exposure of bovine oocytes to EGF during maturation allows them to develop to blastocysts in a chemically-defined medium.
When cumulus-enclosed bovine oocytes were cultured for 24 h in serum-free medium containing 0 to 50 ng/ml EGF, the proportions of oocytes reaching metaphase II were higher (P < 0.05) in the presence of 30 ng/ml EGF (88.1 +/- 1.3%) than under control conditions (65.5 +/- 3.5%) or in the presence of 10 ng/ml (73.9 +/- 4.5%) and 50 ng/ml (73.6 +/- 4.0%) EGF. When oocytes matured under these conditions were inseminated in vitro, the proportions of oocytes penetrated were higher (P < 0.05) in 10 to 50 ng/ml EGF (96.7 +/- 3.3 to 100%) than in its absence (77.9 +/- 8.9%). However, the proportions of penetrated oocytes with male and female pronuclei did not differ among the different groups (96.7 +/- 3.3 to 100%). When oocytes were matured under the same conditions, fertilized in vitro, and cultured until 192 h post insemination in a chemically-defined medium, the proportion of embryos at the >/=2-cell stage was higher (P < 0.05) in the groups treated with 30 ng/ml (96.1 +/- 2.5%) and 50 ng/ml (90.6 +/- 3.5%) EGF than in the controls (71.8 +/- 3.1%) at 48 h post insemination. Although there were no differences in the proportions (37.3 +/- 5.3 to 47.2 +/- 5.8%) of >/=morulae at 144 h post insemination among treatments, the proportion of embryos developing to the blastocyst stage was higher (P < 0.05) in the presence of 10 to 50 ng/ml EGF (16.5 +/- 2.0 to 20.8 +/- 4.9%) than in control medium (3.4 +/- 2.1%). The mean blastocyst cell number at 192 h post insemination did not differ between culture media in the presence (91 to 107 cells) and the absence (116 cells) of EGF (10 to 50 ng/ml) during maturation. Thus, higher proportions of oocytes matured in serum-free medium with EGF than without EGF could develop to the blastocyst stage in a chemically-defined medium after in vitro fertilization. These results indicate that EGF can induce not only nuclear maturation but also cytoplasmic maturation of cumulus-enclosed bovine oocytes in vitro.